® 



J 



Europaisches Patentamt 
European Patent Office 
Office europ6en des brevets 



(g) Publication number: 



0 052 427 

B1 



® 



EUROPEAN PATENT SPECIFICATION 



(§) Date of publication of patent specification: 27.12.84 
(g) Application number: 81304869.1 
(S) Date of filing: 19.10.81 



lnt.CI.»: C 09 D 1/00, C 08 J 7/00, 
C 09 K 3/18 



Surface-modifying coating compositions. 



N 
CM 

CM 
lO 
O 



a. 

lU 



(g) Priority: 10.11.80 GB 8036086 



Date of publication of application: 
26.05.82 Bulletin 82/21 



(S) Publication of the grant of the patent: 
27.12.84 Bulletin 84/52 



Designated Contracting States: 
AT BE CH DE FR GB TT LI LU NL SE 



@ References cited: 
DE-A-2 024152 
US-A-4027073 

CHEMICAL ABSTRACTS, volume 89, no. 16, 
16th October 1978, page 96, abstract 131226p 
COLUMBUS OHIO (US) 



® Proprietor: IMPERIAL CHEMICAL INDUSTRIES 
PLC 

Imperial Chemical House Millbank 
London SW1P3JF(GB) 



Inventor: Swerdlow, Martin Simon 
1 Hill Court 99 Crescent Road 
New Bamet Hertfordshire (GB) 



(jjl Representative: Arnold, Graham Donald et al 
Imperial Chemical Industries PLC Legal 
Department: Patents Po Box 6 
Welwyn Garden City Herts, AL7 1HD (GB) 



Note: Within nine months from the publication of the mention of the grant of the European patent, any person may 
give notice to the European Patent Office of opposition to the European patent granted. Notice of opposition shall 
be filed in a written reasoned statement. It shall not be deemed to have been filed until the opposition fee has been 
paid. (Art. 99(1) European patent convention). ^ 



Courier Press, Leamington Spa. England. 
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Description 

The present invention relates to a surface-modifying coating composition, a method for applying 
the composition to a surface of an article and the coated article. 
5 it is well Icnown that droplets of water condense from a humid atmosphere onto a cool surface. 
Such condensation or surface misting upon the surface of a transparent sheet, e.g. of a glass window or 
a glass or plastics film or sheet covering of a horticultural growing house, not only impairs vision 
through the sheet but also reduces the amount of light transmitted through it thereby retarding the 
growth of plants In the growing house. 
to Furthermore, light incident upon the surface of a light-transmitting material is subject to specular 
reflection. Such reflection diminishes the amount of incident light transmitted through the material. In 
the case of coverings for horticultural growing houses* this reduction in transmitted light also limits the 
amount of light available for plant growth. 

Light reflection from surfaces can also obscure matter viewed through the surface, e.g. television 
IS screen guards and glass coverings over paintings or other exhibits. 

According to the present invention there is provided a coating composition suitable for application 
to optical surfaces and which functions to reduce or eliminate the undesirable effects of surface misting 
and light reflection. 

It is also an important characteristic of the coating composition of the invention that there should 
20 be no undue increase in haziness and translucency. 

According to the present invention, a coating composition comprises: 

(a) an inorganic particulate component selected from colloidal silica particles, colloidal alumina 

particles, or a mixture thereof wherein the silica or alumina particles have a small particle size 
25 represented by an average particle size in the range 7 to 50 nm and the particles comprise 0.5 to 
2.5% weight/volume of the total composition; 

(b) another Inorganic particulate component also selected from colloidal silica particles, colloidal 

alumina particles, or a mixture thereof wherein the silica and alumina particles have a large 
particle size represented by an average particle size in the range 75 to 1 50 nm and the particles 
30 comprise 0.2 to 1.0% weight/volume of the total composition; 

(c) 0.1 to 1.0% weight/volume of a polymeric binder; and 

(d) a volatile liquid medium, wherein average particle size is the average size of the particles 

determined, on a weight basis, as the size of the primary non-agglomerated particles in their 
greatest dimension, and proportions expressed as % weight/volume and based upon amounts in 
35 grams of the respective component per 100 ml of composition. 

In determining the proportion of colloidal silica, colloidal alumina or mixture thereof, the amount 
thereof is expressed in terms of the weight of the silica or alumina particles in the colloid, i.e. ignoring 
the aqueous medium and other components of the colloid. Particle sizes, as hereinbefore defined, may 
40 be measured by photon correlation spectroscopy. 

According to another aspect of the invention, a method for modifying the surface of an article 
comprises applying a layer of the coating composition defined above to the surface of the article and 
drying the composition by permitting or causing the liquid medium to volatilise thereby providing a 
coated layer wherein at least some of the silica and/or alumina particles protrude from the surface of 
45 the polymeric binder. 

The invention also relates to articles comprising a substrate, especially a glass sheet or film or 
sheet of a thermoplastics material, having a coated layer derived from the coating composition defined 
above, wherein at least some of the silica and/or alumina particles protrude from the surface of the 
polymeric binder tn the coated layer. 
50 The mixture of small and large particles in the coating composition is effective In improving the 
resistance of the treated surface to misting and also increases light transmission. 

The preferred particles for use In the coating composition according to the invention are colloidal 
silica particles. 

Amounts of the small particle component less than 0.5% weight/volume have no substantial 
55 effect upon the properties of the treated surface and amounts greater than 2.5% weight/volume lead to 
unstable compositions having a tendency for the particles to precipitate out of the composition. 

Preferably, the small particles are present in the coating composition In an amount in the range 
0.7 to 1.5% weight/volume, the most preferred range being 1.4 to 1.5% weight/volume. Average 
particle jsizes in the range 20 to 35 nm are preferred. A colloidal silica suitable for inclusion as the small 
60 particle component is commercially available under the trade name 'Syton' X30 (Monsanto Ltd) and 
comprises 30 g of silica particles per 1 00 ml of aqueous colloid, the average particle size measured by 
the Applicants by photon correlation spectroscopy being approximately 32 nm. 

In general, amounts of the large particles less than 0.2% weight/volume have no significant 
modifying effect upon surface misting properties and amounts exceeding 1.0% weight/volume 
65 introduce optical haziness. 
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The large particles are preferably present in an amount 0.5 to 0.85% weight/volume and 
especially In an amount 0.7 to 0.7596 weight/volume and have a preferred average particle size In the 
range 90 to 130 nm. The large particles are preferable colloidal silica, a suitable material being that 
which is commercially available under the trade name 'Syton' W15 (Monsanto Ltd) and which 
5 comprises 1 5 g of silica particles per 100 ml of aqueous colloid, the average particle size measured by 
Applicants by photon correlation spectroscopy being approximately 100 nm. 

The polymeric binder may be chosen from any material known in the art which Is capable of 
forming a continuous uniform film after the application of the coating composition to the surface of the 
article and drying and should preferably exhibit optical clarity and be strongly adherent to the surface of 
10 the article to be treated with the composition. 

Suitable polymeric binders may be selected from the following: 

0) "aminoplast" resins which can be prepared by the Interaction of an amine or amide with an 
aldehyde, typically an alkoxytated condensation product of melamine and formaldehyde, e.g. 
15 hexamethoxymethylmelamlne; 
(II) gelatin; 

(iii) polyvinyl alcohol; 

(iv) copolyesters derived from a suipho derivative of a dicarboxylic acid such as sulphoterephthalic acid 
and/or sulphoisophthalic acid, e.g. the copolyester which Is commercially available as "Eastman 

20 WD Size" and, by Applicants' analysis, comprises an aqueous dispersion of 3096 by weight of a 
copolyester of isophthallc acid, diethylene glycol and a suipho derivative of a dicarboxylic acid such 
as sulphoterephthalic acid or a sulphoisophthalic acid; 

(v) copolymers of acrylic acid and/or methacryllc acid and/or their lower alkyi (up to 6 carbon atoms) 
esters, e.g. copolymers of ethyl acrylate and methyl methacrylate, copolymers of methyl 

2S methacrylateAsutyl acrylate/acryllc acid typically in the molar proportions 55/27/18% and 
36/24/40%, copolymers containing hydrophllic functional groups such as copolymers of methyl 
methacrylate and methacrylic acid, and cross-linkable copolymers, e.g. comprising approximate 
molar proportions 48/48/4% respectively of ethyl acrylate/methyl methacrylate/acrylamide or 
methacrylamide; 

30 (vi) copolymers of styrene with one or more ethylenically unsaturated comonomers such as maleic 
anhydride or itaconic acid, especially the copolymers described in British patent specification 
1 540 067, e.g. a copolymer of 70/25/5 mole % respectively of styrene/butyl acrylate/itaconic 
acid; and 

(vli) polymers of vinyl halogenoesters such as those described in British patent specification 1 088 906 
35 such as copolymers of vinyl mono-, di-, or trichloroacetate, particularly vinyl monochloroacetate 
with 1 to 60 mole % of one or more other ethylenically unsaturated comonomers, e.g. selectee 
from cK,^-unsaturated carboxyllc acids, vinyi acetate and vinyl alcohol. 

Copolymers of vinyl monochloroacetate with 30 to 60 mole % of vinyl acetate and/or vinyl alcohol 
are partlculariy suitable for use as the binder, e.g. a copolymer of 56 mole % vinyl monochroroacetate, 
43 mole % vinyl alcohol and 1 mole % vinyl acetate. 

The adhesion of coating compositions comprising the binders (li) to (vi) described above to the 
surface of the article can be improved by the addition of known adhesion-promoting agents. The 
"aminoplast" resins (i) described above are partlculariy suitable for addition as adhesion-promoting 
^ agents. Such agents may be cross-linked if desired by the addition of a cross-linking catalyst and 
heating to Initiate the cross-linking reaction after the application of the coating composition to the 
surface of the article. 

It is desirable, especially in structures which are exposed to weathering such as horticultural 
growing houses, cold frames and cloches, that the applied coating layer should be resistant to 
^ degradation by ultraviolet light. Therefore the polymeric binder preferably has a high Inherent resistant 
to such degradation. Alternatively, a conventional stabiliser against ultraviolet light degradation may be 
included in the coating composition. Other additives may also be included in the coating composition, 
e.g. conventional anti-static materials to improve the handling properties of the film and reduce its 
tendency to attract surface dirt. 

Amounts of the polymeric binder in the coating composition less than 0.1% weight/volume 
provide inadequate adhesion to the surface of the article and hence poor coating durability whilst 
amounts exceeding 1.0% weight/volume tend to permit the particles to sink below the surface of the 
polymeric binder thereby diminishing the ability of the particles to combat surface misting and light 
reflection. The coating composition preferably Includes 0.1 to 0.5% and most preferably 0.15 to 0.3% 
weight/volume of the polymeric binder. 

The coating composition contains a volatile liquid medium which after drying leaves a continuous 
uniform coating. Aqueous media may be employed provided the polymeric binder is capable of film 
formation into a continuous unifdmn coating, generally when applied from an aqueous dispersion or 
latex. 

Normally, however, the volatile liquid medium Is a common organic solvent or a mixture or 
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solvents in which the polymeric binder is soluble and Is also such that the colloidal particles do not 
precipitate from the coating composition. Suitable organic solvents include methanol, acetone, ethanoi, 
diacetone alcohol and 2-methoxy ethanol. IVIinor amounts of other solvents such as methylene chloride 
and methyl ethyl ketone may also be used in admixture with such solvents. 

5 The coating compositions according to the Invention are especially suitable for the treatment of 
articles having very smooth glossy surfaces, especially articles which are highly transparent. 
Accordingly, the compositions may be applied to the surfaces of articles made of glass, fibre-reinforced 
cured unsaturated polyester resins and thermoplastics materials and particularly to thermoplastics in 
film or sheet form suitable for use as coverings or claddings for horticultural growing houses, cold 

10 frames and cloches, e.g. homopolymers and copolymers of vinyl chloride, homopolymers and 
copolymers of oleflnes, such as ethylene and propylene, and synthetic linear polyesters which may be 
obtained by condensing one or more dicarboxylic acids or their lower alkyi (up to 6 carbon atoms) 
diesters, e.g. terephthallc acid, isophthalic acid, phthaiic acid, 2,5-, 2,6- or 2,7-naphthalene- 
dicarboxylic acid, succinic acid, sebacic acid, adipic acid, azelaic acid, 4,4'-biphenyldicarboxylic acid, 

IS hexahydro-terephthalic acid or 1 ,2-bis-p-carboxyphenoxyethane, optionally with a monocarboxylic 
acid, such as pivalic acid, with one or more glycols, e.g. ethylene glycol, 1 ,3-propanediol, 1,4- 
butanediol, neopentyl glycol and 1 ,4-cyclohexanedimethanol. A preferred thermoplastics material for 
covering or cladding horticultural growing houses, cold frames and cloches comprises polyethylene 
Iterephthalate In the form of a film which has been biaxially oriented by stretching in sequence in two 

20 mutually perpendicular directions typically at temperatures In the range 78 to 125®C and preferably 
heat set typically at temperatures in the range 120 to 250^C, e.g. as described In British patent 
specification 838 708. In end uses in which the coated articles are exposed to weathering, polyesters 
having enhanced resistance to degradation by ultraviolet light may be used. Suitable polyesters are 
described in European patent application 79300896 (Publication No. 6686) and contain 

25 bis(hydroxyalkoxy)xanth-9-one residues in their molecular chains preferably together with residues of 
terephthalic acid and ethylene glycol. 

Polyethylene terephthalate films are preferably pretreated and/or coated with an adhesion- 
promoting layer prior to the application of the coating composition, e.g. by coating with solutions of 
materials having a solvent or swelling action on the film such as halogenated phenols in common 

30 organic solvents. Solutions of p-chloro-m-cresol, 2,4-dichlorophenol, 2,4,6- or 2,4,5-trichlorophenol or 
4-chlororesorclnol or mixtures of such materials in acetone or.methanoJ are particulariy effective as a 
pretreatment If desired, the pretreating solution may also contain an adhesion-promoting polymer such 
as a partially hydrolysed copolymer of vinyl chloride and vinyl acetate. 

As an alternative to, or in addition to, such a pretreatment a material having a swelling or solvent 

3S action upon the film may be incorporated into the coating composition of the invention itself. 

In an alternative embodiment of the invention, polyethylene terephthalate films which are biaxially 
oriented by stretching sequentially in two directions may be coated with the coating composition, 
preferably in the form of an aqueous latex, either before stretching In the first direction of stretching or 
at a stage intermediate the stretching In the first direction and stretching in the second direction. It is 

40 preferred that the coating composition should be applied to the film between the two stretching 
operations. Such a sequence of stretching and coating is especially preferred for the coating of 
polyethylene terephthalate films which are preferably firstly stretched in the longitudinal direction over 
a series of rotating rollers, coated with the coating composition and then stretched transversely in a 
stenter oven preferably followed by heat-setting. 

45 The coating layer applied to the surface of the article from the coating composition according to 
the invention preferably has a dry coat weight In the range 0.5 to 4.0 mg/dm*. Such dried coating layers 
preferably contain from 20 to 90% by weight of small particles and 5 to 65% by weight of the large 
particles {percentages being based upon the total weight of the layer). Particularly effective layers 
contain from 25 to 75% by weight of the small particles and 1 5 to 55% by weight of the large particles. 

so The proportion of small particles preferably exceeds that of the large particles. The total amount of the 
particle mixture in the dry coating layer Is preferably In the range 65 to 90% by weight of the layer. 

Coating compositions applied to thermoplastics films, especially polyethylene terephthalate films, 
to provide a uniform continuous finished layer, preferably on both sides of the film, have been shown to 
provide an excellent combination of properties, namely low haze, and resistance to surface misting and 

55 light reflection, thereby enabling a high proportion of Incident light to be transmitted through the coated 
film. It has surprisingly been found that the coated films have excellent antistatic properties as 
deterrnined by a surface resistivity (measured at 20®C and 60% relative humidity) in the range 1x10^^ 
to 1x10^^ ohms/square, thereby providing a resistance to the accumulation of dirt upon the surface of 
the film. Such films are especially beneficial as coverings or claddings for horticultural growing houses, 

60 cold frames and cloches since their high light transmission optimises the utilisation of available natural 
light to promote plant growth. The coated film may be utilised in such structures as the primary or sole 
covering or cladding material. Alternatively the film may be used in the construction of double or triple 
glazed assemblies either as the fundamental constructional material or In the form of a secondary 
glazing unit for addition to conventionally glazed structures. 

65 Accordingly, the invention also relates to a horticultural growing house, cold frame or cloche 
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having a covering or cladding comprising a thermoplastics sheet or film coated on one or both surfaces 
with a layer of a coating composition defined above. 

The invention is further illustrated by the following examples wherein total luminous 
transmittance and haze were determined according to ASTM test D-1 003—61 . Surface resistivity was 
5 determined at 20°C and 60% relative humidity. Surface misting properties were assessed by causing 
water vapour to condense upon the coated surfaces of the films prepared in the examples, the 
resistance to misting being graded subjectively as follows: 

good film remains clear and transparent without water droplet formation; condensed water deposits: 

w as a continuous film. 

poor ^ftlm becomes opaque on account of a dense deposition of small sized condensed water droplets. 

fair — ^film becomes hazy on account of deposition of larger sized condensed water droplets. 

Comparative Example 1 

ts A conventional biaxially oriented and heat-set transparent film of polyethylene terephthalate of 
thickness 100 ^m was subjected to an adhesion-promoting pretreatment by coating on both surfaces 
with a solution of 2.0 g of p-chloro-m-cresol In 1 00 ml of acetone to a wet coat weight of 1 00 mg/dm*. 
The pretreatment coatings were dried for about 2 minutes at about 90®C. 

The pretreated surfaces were coated with a coating composition of the following formulation: 

20 

Colloidal silica (commercially available as 'Syton' X30 from Monsanto Ltd) 26 ml 

Copolymer of 56 mole % vinyl monochloroacetat^43 mole % vinyl 

alcohoI/1 mole % vinyl acetate as polymeric binder 2.3 g 

Hexamethoxymethylmelamlne (commercially available as 'Cymel' 300) 0.02 g 

p-toluene sulphonic acid 0.02 g 

A non-ionic condensate of nonyl phenol and ethylene oxide (commercially 

available as 'Lubrol' N13) 2.56 g 

Methanol 

^« Acetone ^56 ml 

Diacetone alcohol 2.5 ml 

^ Methylene chloride 9-0 nil 

The coating composition was dried at about 75°C for about 40 seconds followed by seasoning at 
a temperature in the range 100 to 120°C for 2 to 5 minutes to provide a continuous finished coating 
layer of approximate dry coat weight 1.9 mg/dm* on each surface of the film. 

The total luminous transmittance, haze and resistance to misting of the coated film were 
determined with the results shown In Table 2. 

Comparative Example 2 ... * , l . ■ * 

A conventional biaxially oriented and heat-set transparent film of polyethylene terephthalate 
1 00 um thick was pretreated on both surfaces with a solution of p-chloro-m-cresol as described in 
Comparative Example 1 . The pretreated surfaces were then coated with a coating composition of the 
following formulation: 
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Colloidal silica (commercially available as 'Syton' WIS from Monsanto 
Ltd) 

Copolymer of 56 mole % vinyl monochloroacetate/43 mole% vinyl 
alcohol/1 mole % vinyl acetate as polymeric binder 

Hexamethoxymethylmelamine (commercially available as 'CymeK 300) 
p-toluene sulphonic acid 

A non-ionic condensate of nonyl phenol and ethylene oxide (commercially 
available as 'LubroK N13) 

Methanol 

Acetone 

Diacetone alcohol 
Methylene chloride 



4.8 ml 

0.21 g 
0.002 g 
0.002 g 

0.24 g 
51.0 ml 
42.5 ml 
0.3 ml 
0.9 ml 
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The coating composition was dried and seasoned to a dry coat weight on each surface of the film 
of about 1 .9 mg/dm* as described In Comparative Example 1 . The total luminous transmittance. haze 
and resistance to misting of the coated film were assessed with the results shown in Table 2. 

Comparative Example 3 

A further sample of the blaxially oriented and heat-set transparent film of polyethylene 
terephthalate used In Comparative Example 1 was assessed for total luminous transmittance, haze and 
resistance to misting in the absence of any pretreatment and coating as described therein, with the 
results shown in Table 2. 

Examples 1 and 2 

Comparative Example 1 was repeated to apply alternative coating compositkins containing a 
mixture of colloidal silicas having small and large average particle sizes, as follows: 



36 


TABLE 1 










Example 1 


Example 2 


40 


Colloidal silica (commercially available as 
'Syton' X30 from Monsanto Ltd) 


13.0 ml 


25.5 ml 




Colloidal silica (commercially available as 
'Syton' W1 5 from Monsanto Ltd) 


13.0 ml 


13.0 ml 


46 


Copolymer of 56 mole % vinyl monochloroacetate/43 
mole % vinyl alcohol/1 mole % vinyl 
acetate as polymeric binder 


1.15g 


1.15g 


50 


l^examethoxymethylmelamlne (commercially 
available as 'CymeK 300) 


0.01 5 g 


0.01 5 g 




p-toluene sulphonic acid 


0.01 5 g 


0.015 g 


55 


A non-ionic condensate of nonyl phenol and 
ethylene oxide (commercially available as 
'Lubrol'NIS) 


1.28 g 


1.28 g 




Methanol 


286 ml 


286 ml 


60 


Acetone 


216ml 


216ml 




Diacetone alcohol 


1.3 ml 


1.3 ml 


65 


Methylene chloride 


4.6 ml 


4.6 ml 
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The dried and seasoned coating layer had an approximate dry coat weight of 1 .9 mg/dm^ on each 
surface of the film. 

The total luminous transmittance, haze, resistance to misting and surface resistivity of the films 
were determined with the results shown in Table 2. 

5 

TABLE 2 



Example 


Total 
luminous 
transmittance 


Haze 


Resistance 
to 
misting 


Surface 
resistivity 
ohms/square 


Comparative 1 


95.3% 


3.0% 


fair 




Comparative 2 


92.5% 


6.0% 


fair 


4.5x1 0« 


Comparative 3 


87.8% 


1.1% 


poor 


>10" 


- 1 


95.0% 


3.0% 


good 


4.1x10" 


2 


94.8% 


3.5% 


good 


9x10« 



The plain uncoated film of Comparative Example 3 had a highly glossy surface leading to surface 
25 reflection of incident light and hence a poor total luminous transmittance of 87.8% and poor resistance 
to misting as indicated In Table 2. The film had a high degree of transparency as represented by the 
haze value 1.1% shown In Table 2. 

Surface treatment with coating compositions containing small particles only in the case of 
Comparative Example 1 and large particles only in the case of Comparative Example 2 resulted In an 
30 improvement in light transmission accompanied by some degree of improvement in resistance to 
misting. However, the complete deposition of water droplets was not prevented with the consequence 
that surface misting or haziness was created by the water droplets. The coating used in Comparative 
Example 2 increased the haze value of the film to an unacceptable level of 6.0%. 

However the Incorporation of a mixture of small and large particles in the coating composition, as 
35 illustrated by Examples 1 and 2, results in an acceptable combination of properties. In particular the 
coated films had "good" resistance to misting and did not accumulate water droplets on their surfaces. 
These properties were combined with high light transmission and an acceptable level of haze. 

Examples 3 and 4 

40 Examples 1 and 2 were repeated except that the polyethylene terephthalate film was replaced by 
a 100 /im thick film derived from a polyester containing ethylene terephthalate units and 1.5% by 
weight of residues of 3«8-bis(2-hydroxyethoxy)xanth-9-one. The film was made by the conventional 
conditions icnown and used for the production of biaxialiy oriented and heat-set films except that heat- 
setting was can'led out at 1 65^C. The coated films had properties similar to those of Examples 1 and 2 

45 shown in Table 2 and improved resistance to ultraviolet light degradation. 

The words 'Syton', 'Cymel' and 'Lubrol' employed In the foregoing Examples are registered trade 
marks. 

Claims 

50 

1. A coating composition which comprises: 

(a) an inorganic particulate component selected from colloidal silica particles, colloidal alumina 

particles, or a mixture thereof wherein the silica or alumina particles have a small particle size 
55 represented by an average particle size in the range 7 to 50 nm and the particles comprise 0.5 to 
2.5% welghVVolume of the total composition; 

(b) another inorganic particulate component also selected from colloidal silica particles, colloidal 

alumina particles, or a mixture thereof wherein the silica and alumina particles have a large 
particle size represented by an average particle size in the range 75 to 1 50 nm and the particles 
ffo comprise 0.2 to 1.0% weight/volume of the total composition; 

(c) 0.1 to 1.0% weight/volume of a polymeric binder; and 

(d) a volatile liquid medium, wherein average particle size Is the average size of the particles 

determined, on a weight basis, as the size of the primary non-agglomerated particles in their 
greatest dimension, and proportions expressed as % weight/volume are based upon amounts in 
55 grams of the respective component per 100 ml of composition. 
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2. A coating composition according to claim 1, in which the small and large sized inorganic 
particulate materials are colloidal silica. 

3. A coating composition according to claim 1 or 2, in which the small sized inorganic particulate 
material is present in an amount In the range 0.7 to 1 .5% weight/volume. 

5 4. A coating composition according to any preceding claim. In which the small sized inorganic 
particulate material has an average particle size in the range 20 to 35 nm. 

5. A coating composition according to any preceding claim, in which the large sized inorganic 
particulate materiaijs present in an amount in the range 0.5 to 0.85% weight/volume. 

6. A coating (X)mpo8itIon abcbrding to claim 5, in which the large sized particles have an average 
to particle size In the range 90 to 130 nm. 

7. A coating composition according to any preceding claim, in which the polymeric binder 
comprises a polymer of a vinyl halogenoester. 

8. A coating composition according to claim 7, in which the polymeric binder comprises a 
copolymer of vinyl monochloroacetate and 1 to 60 mole % of one or more comonomers selected from 

IS ar,^-unsaturated carboxylic acids, vinyl acetate and vinyl alcohol. 

9. A coating composition according to claim 8, in which the polymeric binder comprises a 
copolymer of vinyl monochloroacetate and 30 to 60 mole % of vinyl acetate anc^^or vinyl alcohol. 

10. A coating composition according to any preceding claim, which includes 0.1 to 0.5% 
weight/volume of the polymeric binder. 

20 1 1. A coating composition according to any preceding claim. In which the volatile liquid medium 
comprises an organic solvent or a mixture of organic solvents. 

12. A method for modifying the surface of an article, which comprises applying a layer of a 
coating composition as claimed in any preceding claim to the surface of the article and drying the 
composition by permitting or causing the liquid medium to volatilise thereby providing a coated layer 

26 wherein at least some of the silica and/or alumina particles protrude from the surface of the polymeric 
binder. 

13. An article, which comprises a substrate having a coated layer derived from a coating 
composition as claimed in any of claims 1 to 1 1 wherein at least some of the silica and/or alumina 
particles protrude from the surface of the polymeric binder in the coated layer. 

30 1 4. An article which comprises a substrate having a coated layer comprising silica and/or alumina 
particles and a polymeric binder wherein at least some of the p3rticles protrude from the surface of the 
polymeric binder in the coated layer, said particles comprising a small particle size component having 
an average particle size in the range 7 to 50 nm and present in an amount from 20 to 90% by weight 
and a large particle size component having an average particle size in the range 75 to 150 nm and 

35 present in an amount from 5 to 65% by weight, the weight percentage amounts of the respective 
particle components being based upon the total weight of the coated layer. 

15. An article according to claim 14, In which the substrate comprises a biaxialiy oriented 
polyethylene terephthalate film. 

1 6. A growing house, cold frame or cloche, which comprises a covering or cladding comprising a 
40 coated article in the form of a coated film or sheet as claimed in claim 14 or 15. 

Patentanspruche 

1. Beschlchtungsmasse, die 

(a) einen anorganischen, teilchenformigen Bestandtell, der aus kolloidalen Slliciumdioxidteilchen, 

kolloidalen Aluminlumoxidteilchen oder einer Mischung davon ausgewahit ist, wobel die Silicium- 
dioxid- Oder Aluminiumoxidteilchen eine kleine KomgroBe haben, die durch eine in dem Bereich 
von 7 bis 50 nm liegende mittlere KorngroSe ausgedruckt wird, und wobel die Teilchen 0,5 bis 
so 2,5% (GewichtA/olumen) der gesamten Masse ausmachen, 

(b) einen anderen anorganischen, teilchenformigen Bestandtell, der ebenfalls aus kolloidalen Sillcium- 

dioxidteiichen, kolloidalen Aluminiumoxidteilchen oder einer Mischung davon ausgewahit Ist, 
wobei die Siliciumdioxid- und Aluminiumoxidteilchen eine groi^e Korngrol^e haben, die durch eIne 
m dem Bereich von 75 bis 150 nm liegende mittlere KomgrolSe ausgedruckt wird, und wobei 
die Teilchen 0,2 bis 1 ,0% (Gewicht/Volumen) der gesamten Masse ausmachen, 

(c) 0,1 bis 1,0% (GewichtA/olumen) eines polymeren Bindemittels und 

(d) ein fluchtiges flussiges Medium enthSIt, wobei die mittlere Korngrdl^e die mittlere Grdfie der 

Teilchen Ist, die auf Gewichtsbasis als GroBe der primdren, nicht agglomerierten Teilchen in Ihrer 
grdUten Abmessung bestimmt wird, und wobei die in Form von% (Gewicht/Volumen) ausge- 
^0 druckten Anteile auf die Mengen in Gramm des einzelnen Bestandteils pro 100 ml der Masse 
bezogen sind. 

2. Beschlchtungsmasse nach Anspruch 1 , in der die anorganischen, teilchenformigen Materialien 
mit kleiner und mit groSer KorngroBe kolloidales Siliciumdioxid sind. 

3. Beschlchtungsmasse nach Anspruch 1 oder 2, in der das anorganische, tellchenfdrmige 
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Material mit kieiner Korngrolle in einer Menge in dem Bereich von 0,7 bis 1 ,5% (GewichWolumen) 

vorhanden ist 

4. Beschichtungsmasse nach einem der vorhergelienden AnsprOche, In der das anorganische, 
teilchenformige Material mit kieiner KorngroBe eine mittiere KomgrofSe In dem Bereich von 20 bis 35 

5 nm liat. 

5. Beschichtungsmasse nach einem der vorhergehenden Anspruche, in der das anorganische, 
teilchenformige Material mit grolSar KorngroGe in einer Menge in dem Bereich von 0,5 bis 0,85 % 
(Gewicht/Volumen) vorhanden ist. 

6. Beschichtungsmasse nach Anspruch 5, in der die Teilchen mit grol&er Korngrdlle eIne mittiere 
10 Korngrofie in dem Bereich von 90 bis 130 nm haben. 

7. Beschichtungsmasse nach einem der vorhergehenden Anspruche, In der das polymere 
BIndemlttel ein Polymer eines VInyihalogenesters enthSIt bzw. ist. 

8. Beschichtungsmasse nach Anspruch 7, in der das polymere Bindemittel ein Copolymer von 
Vinylmonochloracetat und 1 bis 60 Mol-% eines oder mehr ais eines aus a, jS-ungesattigten Carbon- 

/5 sauren, Vinylacetat und Vinylaikohol ausgewahlten Comonomers enthSIt bzw. ist. 

9. Beschichtungsmasse nach Anspruch 8, in der das polymere Bindemittel ein Copolymer von 
Vinylmonochloracetat und 30 bis 60 Mol %-Vlnylacetat und/oder Vinylaikohol enthalt bzw. ist. 

10. Beschichtungsmasse nach einem der vorhergehenden AnsprQche, die 0,1 bis 0,5 % 
(GewichtA/olumen) des potymeren Bindemittets enthalt. 

20 11. Beschichtungsmasse nach einem der vorhergehenden Anspruche, in der das fluchtige flusslge 

Medium eine organisches Losungsmittel oder eine Mischung von organischen Losungsmittein enth§lt 
bzw. ist. 

1 2. Verfahren zum Modlflzieren der OberflSche eines Gegenstandes, bei dem auf die Oberflache 
des Gegenstandes eine Schicht aus einer Beschichtungsmasse nach einem der vorhergehenden 

25 AnsprQche aufgebracht und die Masse dadurch getrocknet wird, daB ein Abdampfen des flussigen 
Mediums ermoglicht bzw. das flusslge Medium abdampfen gelassen wird, wodurch eine Oberzugs- 
schicht geblldet wird, in der mindestens ein Teil der Siliciumdioxid- und/oder Aluminiumoxidteilchen 
aus der OberflSche des polymeren Bindemittels herausragt. 

1 3. Gegenstand aus einem Schichttrager mit einer Oberzugsschlcht, die aus einer Beschichtungs- 
30 masse nach einem der AnsprQche 1 bis 1 1 erhalten worden ist, wobei mindestens ein Teil der Silldum- 

dioxid- und/oder Aluminiumoxidteilchen aus der OberflSche des polymeren Bindemittels In der Ober- 
zugsschlcht herausragt 

1 4. Gegenstand aus einem' Schichttrdger mit einer Oberzugsschlcht die Siliciumdioxid- und/oder 
Aluminiumoxidteilchen und ein polymeres Bindemittel enthalt, wobei mindestens ein Tell der Teilchen 

3S aus der Oberflache des polymeren Bindemittels in der Oberzugsschlcht herausragt, wobei die Teilchen 
aus einem Bestandtell mit kieiner Komgrolie, der eine mittiere Komgrol^e in dem Bereich von 7 bis 50 
nm hat und in einer Menge von 20 bis 90 Gew.-% vorhanden ist, und einem Bestandtell mit grower 
Korngrd&e, der eine mittiere Korngrd&e in dem Bereich von 75 bis 1 50 nm hat und in einer Menge von 
5 bis 65 Gew.-% vorhanden ist, bestehen und wobei die in Gew.-% angegebenen Mengen der einzelnen 

^o teilchenfdrmlgen Bestandteile auf das Gesamtgewicht der Oberzugsschlcht bezogen sind. 

15. Gegenstand nach Anspruch 14, in dem der SchlchttrSger aus einer biaxial orlentierten 
Polyethylenterephthalatfolle besteht. 

16. Gewachshaus, Fruhbeet oder Glocke fur junge Pflanzen mit einer Abdeckung • oder 
Verkleldung bzw. Hulie, die aus einem beschichteten Gegenstand nach Anspruch 14 oder 15 in Form 

^ einer beschichteten Folie oder Platte besteht 

Revendicatlons 

1. Composition de revStement qui comprend: 

so 

(a) un composant particulaire inorganique choisl parmi les particules de silice colloTdale, les particules 

d'alumlne colloTdale et un melange de celles-ci ou les particules de silice et d'alumine ont une fine 
granulom6trle traduite par une granulom6trie moyenne de Tintervaile de 7 § 50 nm et les 
particules forment 0,5 d 2,5% poidg/volume de la composition compldte; 

(b) un autre composant particulaire inorganique 6galement choisl parmI les particules de silice 

collo'idale, les particules d'alumine colloTdale et un melange de celles-ci od les particules de silice 
et d'alumine ont une grosse granulom6trie traduit par une granulom^trie moyenne de I'intervalle 
de 75 d 1 50 nm et les particules forment 0,2 d 1 ,0% poid$A/olume de la composition compldte; 

(c) 0,1 d 1,096 poids/volume d'un liant poiym6rlque, et 

^ (d) un milieu liqulde volatll, §tant entendu que la granulom6trie moyenne est ia taille moyenne des 
particules d6termin6e, sur une base pond6raie, comme 6tant la taille des particules primaires non 
agglomdrdes suivant leur plus grande dimension et que les proportions exprimdes en % 
poids/voiume sont bashes sur les quantlt6s en g du composant respectif pour 100 ml de 
composition. 

68 
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2. Composition de rev§tement suivant ta revendicatlon 1« dans iaquelle ies matldres particulaires 
inorganiques de fine et de grosse granulom^trie sont de la siiice colloTdale. 

3. Composition de revdtement suivant ia revendication 1 ou 2, dans Iaquelle la matidre 
partfculaire inorganique de fine granuiomStrie est pr^sente en quantity de Tintervalle de 0 J d 1 «5% 

5 poid^volume. 

4. Composition de revdtement suivant i'une quelconque des revendications pr^cddsntes, dans 
Iaquelle ia matidre particulaire inorganique de fine granuiomdtrie a une granulomdtrle moyenne de 
I'intervalle de 20 d 35 nm. 

5. Composition de revdtement suivant I'une quelconque des revendications prdcddentes, dans 
10 Iaquelle la matidre particulaire inorganique de grosse granutomdtrie est prdsente en une quantitd de 

rintervaile de 0,5 d 0,85% poids/volume. 

6. Composition de revdtement suivant la revendication 5, dans Iaquelle les particules de grosse 
granulomdtrie ont une granulomdtrie moyenne de I'intervalle de 90 d 1 30 nm. 

7. Composition de revdtement suivant I'une quelconque des revendications prdcddentes, dans 
fs Iaquelle le liant polymdrique comprend un polymdre d'un haiogdnoester de vinyle. 

8. Composition de revdtement suivant la revendication 7, dans Iaquelle le liant polymdrique 
comprend un copolymdre de monochloroacdtate de vinyle et de 1 d 60 moles % d'un ou plusisurs 
comonomdres choisis parm! les acldes carboxyliques a,^Insaturds, I'acdtate de vinyle et Talcoo) 
vinytique. 

zo 9. Composition de revdtement suivant la revendication 8, dans Iaquelle le liant polymdrique 

comprend un copolymdre de monochloroacdtate de vinyle et de 30 d 60 moles % d'acdtate de vinyle 

et/ou d'alcool vinylique. 

1 0. Composition de revdtement suivant I'une quelconque des revendications prdcddentes, qui 

comprend de 0,1 d 0,5% poids/volume de liant polymdrique. 
25 11. Composition de revdtement suivant I'une quelconque des revendications prdcddentes, dans 

Iaquelle le milieu liquide volatil comprend un solvent organlque ou un mdlange de solvants organiques. 

1 2. Procddd pour modifier la surface d'un produit manufacturd, qui comprend Tapplicatlon d'une 
couche de la composition de revdtement suivant Tune quelconque des revendications prdcddentes sur 
la surface du produit manufacturd et le sdchage de la composition par volatilisation naturelle ou forcde 

30 du milieu liquide de manidre qu'il se forme une couche appliqude dans Iaquelle au molns certaines des 
particules de siiice et/ou d'alumine font saillle sur la surface, du liant polymdrique. 

13. Produit manufacturd, qui comprend un substrat portant une couche appliqude issue d'une 
composition de revdtement suivant I'une quelconque des revendications 1 d 11 , dans lequel au molns 
certaines des particules de siiice et/ou d'alumine font saillle sur la surface du liant polymdrique dans la 

3B couche appliqude. 

14. Produit manufacturd, qui comprend un substrat portant une couche appliqude comprenant 
des particules de siiice e^ou d'alumine et un liant polymdrique, dans lequel au moins certaines des 
particules font saillle sur la surface du liant polymdrique dans la couche appliqude, les particules 
comprenant un composant de fine granulomdtrie ayant une granulomdtrie moyenne de Tintervaile de 7 

^ d 50 nm et present en une quantitd de 20 d 90% en poids et un composant de grosse granulomdtrie 
ayant une granulomdtrie moyenne de I'intervalle de 75 d 50 nm et prdsent une quantitd de 5 d 65% en 
poids, les pourcentages ponddraux des composants particulaires respectifs dtant basds sur le poids 
total de la couche appliqude. 

15. Produit manufacturd suivant la revendication 14, dans lequel le substrat comprend une 
46 pellicule de poly{tdrdphtalate d'dthyldne orientde biaxialement. 

1 6. Serre de culture, chdssis de couche frolde ou cloche qui comprend un revdtement ou une 
doublure comprenant un produit manufacturd revdtu sous la forme d'une pellicule ou feuille revdtue 
suivant ta revendication 14 ou 15. 

so 
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